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in over 60 % of the long bones involved is higher than in some other series , Takahashi et al. 1966 ). An expanding long bone lesion is shown in Fig 1. Cortical thickening due to periosteal new bone formation has been carefully excluded as a cause of expansion.
Pathological fractures may occur, usually when the lesions have reached the stage of cortical involvement.
The calvarium was the commonest site of skull lesions, especially the frontal area. The lytic lesions were isolated, multiple or conglomerate. The descriptive term 'geographical skull' is given to this latter type. The soft tissue swelling often associated with histiocytic granulomata is usually best seen in the skull, although it may be seen in relation to other bones under suitable exposure conditions. In one patient with soft tissue swelling overlying a calvarial lesion carotid angiography showed displacement of the cortical vessels away from the inner table of the skull, indicating epidural expansion of the mass. Sometimes 'button' sequestra, as described by Wells (1956) , were seen at the centre of calvarial lesions. When the base of the skull was involved, there was often destruction in the mastoid and petrous portions of the temporal bone. Proptosis occurred in 3 patients, all of whom had destruction of the superior orbital margin.
The mandible was the fourth most common site of involvement. Lesions either affected the lamina dura and the bone surrounding the roots of the teeth, giving the 'floating teeth' appearance, or caused cystic expansion of the bone away from the alveolar margin. Two of the 3 vertebral body lesions occurred in the thoracic spine, and the third was situated in a cervical vertebra. Complete and uniform collapse of the vertebral body was seen in 2 of these lesions, giving the typical vertebra plana, with preservation or even widening of the adjacent disc spaces. Widening of the paravertebral shadows, as described by Calhoun & Thompson (1959) , was not seen.
Mr C Cheyne (Department ofOrthopaddic Surgery, United Bristol Hospitals) Prognostic Signs of Histiocytosis X Histiocytosis X is an interesting but uncommon condition. The incidence in the area served by the Bristol Bone Tumour Registry is estimated at approximately 1:2,000,000 per year. It is difficult, therefore, to gain a wide personal experience with the disease.
The clinical picture, treatment and progress have been studied personally in 34 patients, but apart from indicating some of the important factors there are too few cases for meaningful analysis. These cases have been augmented by the following three series reported in the literature in sufficient detail for comparison: Lightwood (1955), 15 cases; Avery et al. (1957) , 40 cases; Oberman (1961) , 40 cases. Thus, a total of 129 cases was analysed and the results are presented.
The disease affects males and females equally and is more common in childhood than subsequently ( Fig 1) . There are two main clinical patterns: disease confined to bone (67 cases) and disease in which soft tissues are involved (62 cases).
The outcome in the 129 patients was as follows: 76 recovered, 27 died and in 26 the disease remained active whilst under observation. There are some interesting differences between the patients who recovered and those that died.
Twenty-three of the patients who died were infants, the disease arising in the first three years of life. They all died within four years of onset and in each case there was soft tissue involvement. The remaining 4 patients were adults. In 2 of these soft tissues were involved. The other 2 had solitary lesions in bone and in one of them the cause of death was coronary thrombosis, not attributatle to histiocytosis X. Only one patient died of the disease confined to bone.
There is undoubted prognostic significance in disease arising in the first three years of life, but the patterns in which soft tissues are involved are perhaps of more importance.
The significant signs of soft tissue dissemination are: the development of a profound progressive anemia, involvement of the liver and spleen, and the development of a rash. The rash begins in a macular form but progresses to a scaly eczematous eruption (Lightwood 1955) .
Twelve patients with soft tissue involvement developed anmmia and 11 (92%) of these died. The remaining one required several transfusions and still had active disease five years after onset. The anoemia appears to have two foundations: first, the disease disseminates widely through the bone marrow replacing it (Fig 2) , and second, there is a purpuric reaction involving skin and mucous membranes with consequent h2emorrhage. The origin of the purpura appears obscure as no sustained fall in platelet count has been demonstrated. There has been no definite evidence of excessive hamolysis in these cases.
In the absence of aneemia the more wide the dissemination through the liver, spleen and skin, the worse the prognosis. Seventeen patients had this pattern of involvement: 9 of them died (53 %), 3 recovered and in 5 the disease remained active for 3-14 years. Four patients had soft tissue disease confined to the liver and/or spleen: 2 died (50 %) and 2 recovered. In fifteen patients the only sign of soft tissue involvement was the rash: 3 died (20 %), 6 recovered and in 6 the disease remained active 1-7 years. In 14 of the patients the soft tissues involved were the lung and lymph nodes only: none of these died, 11 recovered and in 3 the disease remained active 3-21 years. Lung and lymph nodes may be affected as part of widespread dissemination with a worse prognosis, however.
In 67 patients the disease was confined to bone. Forty-six had solitary lesions of which 39 recovered. In 5 the disease remained active 1-6 years. Two patients, mentioned above, died but in only one was death due to histiocytosis X. This patient, with a solitary lesion in a vertebral body, developed paraplegia and died of pyelonephritis. One other patient developed paraplegia from a lesion in a vertebral body and he died of the same complication. This patient also had disease involving the liver. Both the patients who N u m b e r 96-developed paraplegia were adults. This complication is rarely seen in children despite sometimes gross vertebral distortion (Fig 3) . The complication may be due to the greater rigidity of the adult spine.
Multiple bone lesions were present in 21 patients, 17 of whom recovered. In 4 the disease remained active 2-3 years. There were no deaths in this group.
The Hand-Schuller-Christian triad consists of exophthalmus, lesions in the skull and diabetes insipidus. Provided the diabetes insipidus is controlled the triad does not affect the prognosis. Six of the 129 patients had these findings; the only one to die also had widespread dissemination through the soft tissues.
In summary, dissemination of the disease in the soft tissues occurs most often in the very young patient. The more widespread the soft tissue involvement is, the worse the prognosis. The widest form of dissemination leads to a severe profound aneemia which has the worst prognosis of all.
Influence of Treatment on the Course of Histiocytosis X It is always necessary to have histiological confirmation of the diagnosis. Diagnostic biopsy is not considered treatment, however, unless the disease is totally excised.
Details of individual treatment are known only in the 34 patients reviewed personally. Twenty-five of these patients had either solitary or multiple lesions confined to bone; 18 of them were treated by surgical excision, radiotherapy, steroids or combination of these. All the patients recovered from their disease except one whose follow-up period of six months was too short for a conclusion to have been reached. The remaining 7 had no treatment following diagnostic biopsy. They too recovered and their lesions appeared to heal as readily as those under treatment.
One patient had disease of bone with involvement of the lungs. She recovered on steroid therapy alone. This patient was a child and treatment with steroids was begun early. Adults with established complications of pulmonary histiocytosis X respond less well to treatment (Lewis 1964). In eight patients there was more widespread soft tissue dissemination. These patients were treated with combinations of antibiotics, steroids and radiotherapy. In 3 the disease remained active up to 14 years. One, mentioned earlier, died of pyelonephritis complicating paraplegia. The remaining 4 patients had disease involving the liver and lungs and a rash. This type of disease carries a poor prognosis and indeed 3 of these patients died. They all received antibiotics and steroids and one had radiotherapy in addition. The one patient who recovered did so on intermittent treatments with antibiotics and steroids over a four-year period. Any attempt to explain why this patient survived whilst 3 others with similar disease and treatment died would be purely speculative.
In summary, the treatment of histiocytosis X still appears to be based on empiricism. Whilst disease is confined to bone, treatment seems to be unnecessary. When the disease is widely disseminated through the soft tissues it may or may not respond to treatment for reasons which remain obscure. This situation seems bound to persist until the etiology of histiocytosis X is finally known.
[This work will be published more fully in the British volume of the Journal of Bone and Joint Surgery.]
